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The term 'Figure of the Barth' is sometimed defined as the equi-
potentizl shave correspoading to the Ezrth's external gravitational field,
and other tinmes as a simplification thereof convenient for use as a
reference model. This article conforms to the latter definition; see
"The Geoid'' oy W. A. Feiskanen in this encyclopedia for z discussion of
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! rr r variaticns in the earth s external form.

‘ the ach earth can be referred as small lirear corrections requires
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its mass, M; its ecquatorial radius, a; its rate of

rotaticn, w; end either its moment of inertia, C, or its flaitening,
£ = (a-b)/a (1
; where b is the polar radius.

C, and to require that the form of the model be that of the roteting fluid

| for the given parameters; then to obtain the flattening, f, {(Jeffreys,
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K vhere I i1s the gravitational constant.
The form of the rotating fluid is not methematically simple, however,

so in geodesy it 1s customary to use as a reference figure the ellipsoid
[ &

than “ in radius at ail latitudes.
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gecmetric and graviteticnel model To which all variations

e

The physically most loglcal model is to specify the moment of inertic,
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thét this eliivscid is an eguipotential. Since the mass M is not accurately
kncown, nor was the product kM readily deduced from cbservetions until
recent years, it is also custamery in geodesy to adopt as fundamental {the

acceleration of gravity at the equator, /C. , related to the mass, M, by:
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The resulting formula for the acceleration of graviiy ]’/ at geodetic latitude
f.'/J is:
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The resulting formula for the gravitational potential V at geocentric
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latitude ¥ and radius 7" is:
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where C is the nonent of inertia about
about an ecuatorial axis.

urmerical values adopted as standard by internsti

(20)

the volar axis and A is the moment

onal scientific

! orgenizations and velues considered to be current beet estimates are
given in the tatle. The most accurat

rate, ¥, determined by observation of the stars with photogra

tTuoes. crpariscn with clocks indicates seascnal variations in

of about 1 in 10%. Comparison with the rate of mouvion

ic ] . =
10 per year (Munk and MacDonald, 1950, p.203).
The value of Jo in (9), and herce of the flattening

accurately determined from the secular motions of the n

lesser extent, the Derigees) of close satellite crbits.

motions are also affected by higher order Js,, of the actual

of" the

ely knowa paranmeter is the rotation

phic zen
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moon, as
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Since these

eaxrth which

ital inclinations

so determine Js:  the lack of such a variety of accurately

desermined crdbits is the princival limitation of the accuracy of Jz. The

standard deviations of Jg aad f given in the. table are

Fa

discrepancics between different authors
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vased on the

results. The ovserved J. from

these scrme sctellite studies is ~1.4k x 107°, about 60 percent of the
n

the table.
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The deternination of the equatcrial gravity _ comprises Two separate
rarts: (1) the determination of the absolute value of

vendulun swings or the fall of an object in the laborat
imetry which gives the values of gravity
o o
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earth' s surface relative to the absolute determination.
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/ iz obout equelly due to discrepancies in different laevoratory

1,

deteruinaticns of absolute gravity and to the scanty and nca-uniform
distribution of gravimetry.

adius a can be deternmined with compar

The ecuatorial

sateilite orbits with the geold heighits al the same points deltermined
from orvits or gravimetry; and ()) vy wsing a Xi celermined Ifrom zatoel
.
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orbite in eoustion (3) with a ¥, determined from terrestrizl data. £

uite new. The errors in methcds (l) end

(2) arice primarily from the triangulation systems, &

4. The value, and itc

™y

teble is based on solutions by methods (1) and (2) and their discrecencizs.

nroduct gravitational

corstant times mass, kM, can be obtained
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, T, and m by equation (3). The value in the table was

calculated in thils manner.

Alternatively, it can be determin

seni-na] axis A and mean motion n in Xepler
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in the case of the moon, the nass of 1
depvend on The velocity of light

s § e st
coservations, and on the triang

the cace of directicnal observ
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obtains a velue of C/Ma® for

o

flatboning §

e

solve Tor the rotetion w, a rate 3

the rotation 1.5 x 107 years ago at the pz

decreace, wnd nence an estimate of the time

of the ecarin as & waole to stress.

TABLE: PARAMETERS FOR THEE FIGURE OF THE DARTH

.7292115085510 % zec "

rotation rate, w .7292115085x1.0 " %*sec™

. 0010921 . 00LOB2T % . 0000002

Bouvatoriel gravity, 9.780490msec ™2

. . . = 00 . 0 —— .
Tquetoriel radius, a 6,378,388, meters 6,378,150 15 meters
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eq. (77, -.0000059 -.0000059
Mass x Crav. conztantg,
=Y e = % 43002 % o - S L
eg. (2), M 3.086%2x10%* " sec™  3.086026 £ .000020:L0
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